sustainable building

Definition of sustainable building
How to define the concept of sustainable real estate, respectively sustainable construction? It can be found large number of definitions of sustainable development or sustainability in literature and Internet. The most frequently cited definition is that used in the Report of the World Commission on Environment and Development [1] . The Commission defined sustainable development as a development that meets the needs of the present without compromising the ability of future generations to meet their own needs. Sustainable development lies in the balance of economic and social development, provided protection of the environment. Sustainable development and sustainable construction are characterized by three pillars, which are market value, appraisal, sustainability, whole life costing
The holistic look at the buildings over their life cycle and the implementation of the principles of sustainable development are two main trends, which could be observed in the realty market and in the construction sector in recent years. Environmental concerns and social well-being are beginning to influence the property markets and the pricing of properties. Users and owners of properties already begin to consider benefits and risks associated with ownership and using sustainable buildings. This fact is beginning to reflect in the increasing share of sustainable buildings on the realty market. 
Value added of sustainable building
Comparing the requirements for the construction of the current laws and requirements for sustainable building, we could see a value-added, respectively higher standard of the sustainable buildings. The lower energy demand not only in use (usually a low energy or passive houses), but also during their construction (materials with lower primary energy consumption are used) flows from more strict requirements for sustainable building compared with conformal buildings. Sustainable buildings are more environmentally friendly, there are made from recycled and recyclable materials, in course of production of these materials lower production of CO 2 is achieved. Some of these materials are able to absorb the CO 2 produced by the use of buildings (wood-based structural elements). Philosophy of a healthy environment within the building determines the use of such materials which are potentially not harmful (e.g., elimination of materials containing formaldehyde 
Appraisal
It is well known that the value of property is affected by the situation in the relevant market segment, the supply and the demand for a type of realty, stability or, vice versa, market volatility, the competitive environment, expectations and anticipated changes, trends, types and size of risk, economic, social, demographic and physical effects [9] . All relevant factors should be analyzed and evaluated with regard to the purpose of appraisal.
To determine the market value of the property these basic methods are typically used:
Essentially, only comparative and income method can be used to include added value of sustainable buildings in appraisal of their market value.
the Comparative method
The comparative method is used where there are comparable transactions involving properties with characteristics similar to those of valuated property. The skill of the expert is to make adjustments to reflect the differences between the comparable properties and property being valued [10] . It is clear that the comparison method can be used for the market value indication in the case we have information on sales prices and parameters of comparable properties. The expert usually faces two problems:
▶ difficulty to find comparable sustainability properties (with characteristics of sustainable design) and ▶ difficulty to identify and measure the sustainability physical characteristics and attributes of valued property as compared with comparable properties.
Comparison can be based on the descriptions of buildings, building documentation, power plant certificates, and if not available, on expert's own assessment, which should result from knowledge of the sustainable development principles. Let us consider a hypothetical caseexpert is addressed to undertake the valuation of energy-efficient house built of green building materials (environmentally friendly). Furthermore, assume that the expert is able to apply the comparison method to ensure only the data on properties that are energy efficient and are built from conventional building materials. Even in this case, it is possible to use the comparison method -energy efficiency and building materials are subject to only one factor in comparison -the physical characteristics of property, i.e. technical factors. The expert should include the issue of sustainability even in cases where there are no available data on the real estate application for direct comparison.
the Income method
The income method is used to value income-producing vacant possession property with the potential to produce a rental income and owner-occupied commercial property that could be let to produce a rental income. This method considers in today's terms the net cash flow that a property will produce currently and in the future. Cash flow is discounted at present value [10] . The market rent (for the determination of the potential gross income), the operating costs (for the determination of the net operating income), and the capitalization or discount rate are major inputs in using the income method. Sustainable design features of the property may affect all three input parameters.
operating costs
Sustainable design structures can significantly reduce the operating costs and this leads to higher net operating revenues. Operating costs are defined [9] , for the purposes of property valuation, as the cost required operating the property, ensuring the achievement and maintenance of effective gross income. These are real estate tax, property insurance, the cost of delivery media (electricity, gas, water, heat, hot water, sewerage, telecommunications), the cost of removal and disposal of waste, cost of operation of technical equipment (heating source and preparation hot water, ventilation, air conditioning, lifts, transformer stations, substations, alternative energy sources, etc.), maintenance and repair, periodic inspection and preventive checks of technical equipment, cleaning costs, costs of property management. The items of expenditure settled by the property user (or tenant) are mostly affected by sustainable design (cost of heating, cooling, lighting, water usage, etc.). These items, however, the calculation of net operating income does not include. However, the implementation of sustainable design can result in reduced costs of maintenance, renewal, and the building administration. These items are paid by the owner of the property and are included in the calculation of the net operating income of the property. Sustainable design of structures affects the achievable rents from the valuated property. For an expert may be difficult to justify higher rents for sustainable properties, it is almost impossible to find a comparable property.
Discount rate
The most important input factor, by which we can consider the sustainable character of building, is capitalization or discount rate. Both rents should reflect the risks associated with the valuated property. The basis for determining these rates is analysis of comparable properties, as well as knowledge of relevant market factors and economic indicators. The future development is estimated by the determining of the rate. It is the process of setting interest rates, which enables to conclude all the advantages and benefits of sustainable building in appraisal of the property. For example, lower operating costs and increased user comfort usually leads to increased attractiveness of the property. It results to the lower vacancy, to the lower risk of tenants lose, and thus to more stable cash flow. The use of environment-friendly materials can lead to lower risk of legal processes and penalties.
the market share of the sustainability properties
Building industry could produce sustainable buildings; their economic benefits are known and documented in the literature, but there is only small proportion of sustainable building being design, produced or operated. Good message in last years is that the number of properties, which can be described as sustainable, steadily increases. Major projects are highly publicized, promoted and of course traded. 
